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ABSTRACT 
During manufacturing or machining operations, 
holding or clamping a job is the basic task for any 
further process to take place. Clamping of jobs 
can be a difficult task, as they are of various 
shapes, size and material. In a normal bench vice, 
operator turns the handle and clamps the job. 
Here, human effort is involved in clamping of the 
job. Human effort applied to clamp the job varies 
from operator to operator. Less tightening can 
cause slippage of the job and over tightening can 
cause damage to the job. All the drawbacks are 
overcome in the hydraulic machine vice. In 
hydraulic machine vice, the work piece is 
clamped with absolute precision. The hydraulic 
arrangement in the vice applies constant pressure 
over the job because of which the work piece 
becomes damage free and machining operations 
can be easily done. 
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INTRODUCTION 
 
Vice or vise is majorly a work holding or a 
clamping device. It is used to hold jobs or work 
pieces and then, machining operations are done on 
the job. Different machining operations like cutting, 
filling, drilling, tapping, dieing etc.can be done. Vice 
consists of body, fixed jaw, movable jaw, screw, 
handle, jaw plates. The job is held between the fixed 
and movable jaw and the movement of the movable 
jaw is because of the screw that is done by the 
turning of the handle. There are various types of 
vices like wood working, bench, engineer’s, pipe, 
machine and many other types of vice. 
In the hydraulic machine vice, a fluid 
power system is used as a means of power 
transmission in which relatively incompressible 
fluid is used as a power transmitting media. The 
primary purpose of hydraulic system is, to convert 
hydraulic energy into some useful work. Hydraulic 
clamping is used for holding the job quickly and 
maintains the constant pressure over the job [2]. 
Hydraulic clamping system consists of movable jaw, 
fixed jaw and hydraulic circuit. This movable jaw 
consists of hydraulic cylinder. When pump is 
switched on, hydraulic cylinder moves forward and 
holds the job very tightly. After that, the machining 
operations are performed in a normal manner. When 
the machining operation is finished, D.C valve is 
switched on, the piston goes back and oil again 
moves to the sump [3]. In hydraulic system, pressure 
is generated by the compression of the fluid. The 
hydraulic system always has constant relation 
between pressure, density and volume. According to 
Bernoulli’s equation [2].  
P
ρg
+
V2
2g
+ Z = constant 
Where, 
P
γ
 = pressure energy or pressure head per unit 
weight 
V2
2g
 =kinetic energy or kinetic head per unit weight 
Z =potential energy or datum head per unit weight 
 
TYPES OF VICES 
Bench Vice 
 
Bench vice is fitted on a bench as the name 
suggests. It has a body, fixed, movable jaw and a 
handle. Handle is mounted on the spindle and fitted 
to the movable jaw. The movement of the spindle 
enables the movement of the movable jaw. Threads 
are cut on the spindle and acts as a screw and 
incorporates movement of the movable jaw by 
turning of the handle. The body, fixed and movable 
jaw is made of cast iron. The jaw plates are fitted 
with screws to the jaws. Grooves are cut on the jaw 
plates so that work piece can be clamped firmly 
within the jaws. Jaw plates are made of hardened 
steel. 
 
 
Figure 1: Bench Vice. 
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Pipe Vice 
 
Pipe vices are used to hold or clamp pipes for 
machining operations to be done on the same.  The 
operations can include cutting, drilling and many 
other. 
 
 
Figure 2: Pipe Vice. 
 
Machine vice 
 
Vices that are fitted on machines for the 
machining operations to be done on work piece are 
called as machine vice. Machine vice are used on 
machines like milling, CNC, shaper machines etc. 
 
 
Figure 3: Machine Vice. 
 
HYDRAULIC MACHINE VICE 
 
Figure 4: Hydraulic Machine Vice. 
 
COMPONENTS 
 
 
Figure 5: Schematic Diagram. 
Table 1: List of parts. 
Part No. Part Name 
1 Fixed jaw and Body 
2 Moveable jaw 
3 Plates 
4 Lead screw 
5 Lever 
6 Handle 
 
The “Design and Development of Hydraulic 
Machine Vice” requires the following components 
to finish the entire operation of the machine. The 
explanation of the same is given further. 
• Base 
• Fixed jaw 
• Movable jaw 
• Handle and Lever 
• Plates 
• Lead screw 
 
Base 
 
Base or body is the main component of the 
hydraulic machine vice. This part holds all the 
components of the vice together. There are roughly 
two types of bases, one that can be clamped at a 
particular place and other can be bolted down. 
Further, there are vacuum and swivel bases for 
different purposes.  
 
Fixed jaw 
 
Fixed jaw consists of the body of the 
hydraulic machine vice and the jaw which is 
mounted on the frame and is fixed to it permanently. 
The fixed jaw is stable. The fixed cannot be adjusted 
according to the requirement. It is a rigid component 
of the vice. Fixed jaw is the unmovable object which 
is used by the movable jaw as a backstop, for the 
pressure that gets applied because of the turning of 
the handle. 
 
Movable jaw 
 
The movable jaw is the part that slides on 
turning of the handle. Movable jaw applies pressure 
on the job that is to be clamped. The movable jaw is 
definitely adjustable by the lead screw arrangement 
and hydraulics arrangement. The hydraulic system 
consists of a piston-cylinder arrangement, in which 
hydraulic energy is converted to pressure energy 
which helps in clamping of the job. We are able to 
simply move the movable jaw on this 
instrumentation, by rotating the lead screw by 
handle and in operation the lever in cam 
arrangement [4]. 
 
Handle and Lever 
 
The handle is employed to regulate 
operation of the lead screw during this 
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instrumentation. The handle is fastened to one 
corner of the lead screw. Machine vice normally 
contains a little crank that permits the user to induce 
most clamping force once operating while not 
turning the handle overly. This is often, as a result of 
the crank provides further leverage once rotating, 
that means the screw will offer the larger pressure 
onto the jaws however with none further effort from 
the user [4]. 
 
Plates 
 
Plates are the simple discs of rectangular cross- 
section that are bolted to the fixed and movable jaws. 
The main job is held between these two plates. The 
plates are made of hardened ground steel of super 
finished quality. 
 
Lead Screw 
 
Lead screw is a component, which is also 
known as translation screw or power screw is used 
as a linkage to convert the turning motion to linear 
motion. As there is large area in contact because of 
sliding nature, the frictional energy losses here are 
more compared to other linkages. Lead screw nut 
and screw require high friction as they mate with 
rubbing surfaces comparatively to other mechanical 
components which mate with rolling surfaces and 
bearings. Their potency is usually between twenty-
five and seventieth, with higher pitch screws tending 
to be additional economical. a better playacting, and 
costlier, different is that the ball screw [4]. The high 
internal friction implies that lead screw systems 
don't seem to be typically capable of continuous 
operation at high speed, as they will overheat. As it 
inherits high friction, the standard screw is 
automatic (i.e. once stopped, a linear force on the nut 
won't apply a force to the screw) and area unit 
typically employed in applications wherever back 
driving is unacceptable, like holding vertical masses 
or in hand cranked machine tools. Lead screws area 
unit generally used well-greased, but, with associate 
degree applicable nut, it's going to be dry with 
somewhat higher friction [4]. There's typically a 
selection of fruity, and makers can specify screw and 
nut mixtures as a collection. The ratio of a lead screw 
is decided by the screw pitch and lead. For multi-
start screws the ratio is lower, however the travelling 
speed is healthier. Backlash may be reduced with the 
utilization of a second nut to form a static loading 
force called preload; alternately, the nut may be cut 
on a radius and preloaded by clamping that reduce 
along. A lead screw can back drive [5]. A lead 
screw’s tendency to back drive depends on its thread 
angle, constant of friction of the interface of the 
elements (screw/nut) and therefore the enclosed 
angle of the thread type [6]. In general, a steel acme 
thread and bronze nut can back drive once the angle 
of the thread is larger than 20° [8]. 
 
APPLICATIONS OF HYDRAULIC VICE 
 
1. Hydraulic vices are used for high density 
machining operation. 
2. Hydraulic vices are used for larger machining 
centers. 
3. They are typically used when manufacturing 
large runs of identical product. 
4. They are used where large numbers of 
components are required. 
 
DESIGN 
Component Name:  Fixed Jaw 
Material Selection 
 
Cast iron is selected for fixed jaw because 
cast iron has high strength under pressure and high 
damping capacity. It has 95% iron and iron stops 
unwanted vibrations from occurring during 
clamping by absorbing the energy into the material. 
It has high wear resistance. 
 
Design procedure 
 
Fixed jaw is manufactured by using casting 
followed by shot blasting process. After casting 
following machining processes are done. 
• Proof Machining 
• Finish milling 
• Grooving – 
• micro grain carbide tool is used, internal 
grooving. 
• Drilling 
• Tapping 
• Surface grinding 
  
Component Name: -Movable Jaw 
 
Material Selection Material Selection: -
Cast iron is selected for movable jaw because cast 
iron has high strength under pressure and high 
damping capacity. It has 95% iron and iron stops 
unwanted vibrations from occurring during 
clamping by absorbing the energy into the material. 
It has high wear resistance [7]. 
 
Design procedure 
 
Fixed jaw is manufactured by using casting 
followed by shot blasting process. After casting 
following machining processes are done [9-10]. 
• Proof Machining 
• Finish milling 
• Grooving –micro grain carbide tool is used, 
internal grooving. 
• Drilling 
• Tapping 
• Surface grinding 
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Component Name: - Lead Screw 
Material Selection 
 
For lead screw hardened steel is used as it 
has high tensile strength also it is highly corrosion 
resistive. 
 
Design Procedure 
 
Syt= Fcr/A*[1+1/n(1/k)2 
Nominal screw diameter 
Dc=0.84do 
Screw term 
Dm=do-(p/2) 
=tan-1[lead/dm] 
=tan-1(/sin) 
Lead screw thread torque 
T=[wdm/2] *tan (+) 
 
Component Name: -Piston and Cylinder 
Material Selection 
 
For manufacturing of piston and cylinder 
hardened steel is used but with the greater 
concentration of carbon and chromium carbide. Due 
this it gets more wear resistant. It gives high 
durability, corrosion resistance. 
 
Design Procedure 
 
Apr=Fpr/ppr 
Fpr= Pressing force 
Ppr=Working pressure 
Piston rod diameter 
K =2EI/Sk2 
J = d4/64 
 
Component Name: - Handle and lever 
Material Selection 
 
For handle generally hardened steel is used 
due to its property like high tensile strength and high 
corrosion resistance. 
Design Procedure:-  
T1=[wdm/2] *tan (+) 
T2= wdc*c/2 
Total torque 
T=T1+T2 
P = /60 
 
Table 2: Comparison of Hydraulic Vice with Other Vices. 
Characteristics Hydraulic vice Pneumatic vice Electric vice 
Position accuracy 
Easy to achieve by using additional 
component 
Very difficult to 
achieve 
Requires to control velocity 
Utilities Pump, power, pipe 
Compressor, power, 
pipe 
Only power 
Control User required Simple valves With electronic controller 
Shock loads 
Explosion proof, shock proof, spark 
proof 
Able to handle shock 
loads 
 
Load rating Extremely high load ratings High load rating Can be high depending on speed 
Environmental 
effect 
Hydraulic fluid leaks and disposal High noise levels Minimal 
Lifetime 
With proper maintenance it can last 
a long lifetime 
Moderate lifetime 
guarantee 
It can be last long depending on 
its maintenance 
 
ADVANTAGES 
 
1. Hydraulic vice improves quality of part. 
2. It improves clamping consistency. 
3. It reduces setup time. 
4. Hydraulic vices improve productivity.  
 
DISADVANTAGES 
 
1. Hydraulic fluid can leak which can make them 
messy. 
2. This requires more maintenance than other.  
 
CONCLUSION 
 
We conclude that, as there are some major 
drawbacks in the existing machine vice like less 
accuracy and precision, reduced damping, more cost 
etc. there was a need to design a new hydraulic 
machine vice. Different materials of components 
and design procedure is also discussed in this paper. 
Design of the hydraulic machine vice depends upon 
the type of application and the load and forces acting 
on the vice. Hence, the complete study and design of 
all components of hydraulic machine vice is done. 
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